Adrenal extracellular matrix scaffolds support adrenocortical cell proliferation and function in vitro.
Transplantation of functional adrenal cortex cells could reduce morbidity and increase the quality of life of patients with adrenal insufficiency. Our aim was to determine whether adrenal extracellular matrix (ECM) scaffolds promote adrenocortical cell endocrine function and proliferation in vitro. We seeded decellularized porcine adrenal ECM with primary human fetal adrenocortical (HFA) cells. Adrenocortical function was quantified by cortisol secretion of HFA-ECM constructs after stimulation with adrenocorticotropic hormone. Proliferation was assessed by adenosine triphosphate assay. HFA-ECM construct morphology was evaluated by immunofluorescence microscopy and scanning electron microscopy. Adrenal HFA-ECM constructs coated with laminin were compared to uncoated constructs. Laminin coating did not significantly affect HFA morphology, proliferation, or function. We demonstrated HFA cell attachment to adrenal ECM scaffolds. Cortisol production and HFA cell proliferation were significantly increased in HFA-ECM constructs compared to controls (p < 0.05), and cortisol secretion rate per cell is comparable to that of human adult and fetal explants. We conclude that adrenal ECM supports endocrine function and proliferation of adrenocortical cells in vitro. Adrenal ECM scaffolds may form the basis for biocompatible tissue-engineered adrenal replacements.